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INTRODUCTION 
2/ 
The  white-fringed  beetle^    was  fjyst  discovered  m  this   coun- 
try by  farmers:-  in  Okaloosa  County,   Fla    .  who  submitted   specimenf 
for  identification  in  the  autumn  of  I936.     This   insect  h^,?  been  re- 
ported  in  South  America  and  ir  New  Soutli  V.ales       The  time  and   method 
of  introduction  into  the   United   States   it   unkr..oi%Ti„ 

The  v/hite-fringed   beetle  has  apparently  become  adapted  to 
conditions   existing   in  the   Gulf  Coa^t  area,   and,    unless   cont-oned 
or  eradicated,   constitutes  a  menace  to  the  agricultural  resources   of 
the  South.      Its   climatic   limitations   are  not  knov.-n .      Lanml   popula 
tions   of  several   hundred   per  square  yaid  ha-re  been  found,      Farndne 
has   proved  to   be  unprofitable  in  hea^rily  infested  fields 

Control   of  this  pest  depends  upon  finding   all   infestations 
and  promptly  reporting  these   findings   so  that  suppressive  measures  may 
be  put  into   effect.      This   circular   furnishes   informtion  that  shouM 
assist  persons   in  recognizing  this  insect  and    outlines   the  measures 
applied  to  effect  its  control  and   prevent  its  spread 

Since  July  1937    inspection,    control,    regulatory,   and   research 
activities  have  been  conducted  by  divisions   of  the  Bureau  of  Entomo- 
logy and   Plant  Quarantine,    United   States   Department   of  AgricuHure 
and  the  affected   States.      Research    stations   have  been  established  at 

of''r«i^,        ;'Tr^"^^^°T^'   •^^''"    ^^   Hew  Orleans.    La.,   by  the   Division 
of  Cereal  sjid   Forage   Insect   Investigations.      The  Division  of  Control 
i^^restlgatlons  maintains  a   station  at  New  Orleans.    U        Field   offices 
have  been  established  in  each  infested  area  by  the   Division  of  Domestic 
ri       X,  r^''^        '^^'   ^"^   stringent  measures  are  being  taken  to  contro  * 
the  vhite^-f ringed  beetle  and  prevent  its  dissemination  to  noniiifested 


V  Information  pertaining  to  the  Biology  and  life  histoiy 
has  been  taken  from  Circular  E-l|6i^,  "Biology  of  the 
y.'hite-Frir^ed  Beetle,"  by  H.  C  Youm  and  B.  A.  App 
issued  in  February  I959 . 

2/  Pantcmorus   leucolona    (Boh). 


r 


DISTRIBUTION  OF   THE   PEST  IN  THE   UNITED  STATES 

The   following  areas  are  known  to   be  infested  with  Pantomorus 
^:^.JPA'^  (Boh.)    or  a  closely  related  species,    Pantoraorus-ggFe^H^s 
Buch   ,   both   of  which  are  commonly  knowi  as  wh it e  f ri nged  " beet Te-s  7""  ' 
State  of  Alabamaf./       Co^angton     Genf^^ra     Moiir-oe.    Conecuh     Mobile     and 
Wilcox  Counties  J    State  of   Florida£/       Okaloosa     Walton/ and   £.<^cambia 
Counties;    State  of  Louisiana^/       St.    Bernard,    Orleans      Jefferson     an'^ 
East  Baton  Rouge  Parishes,   State  of  Mississippi     ^JonesSf  Ha.rri.?on^/" 
Stone2.^   Cov}ngtona<    Jackson-^/;   Hinds?/.    Pearl   River ?/^  and  Forref^t^/ 
Counties 


LIFE  HISTORY  AND   DESCRIPTION 


LARVAE 


The   larvae  are  of  tJie  usual  weevil  form     ^obuet,   stv^onp-ly 
convex,    yellowish  v*iite^   and   legless        The   larval   head  is   yellowish 
white,    is  partially  retracted  into    the  body,   and  bea^s  tw    stout 
black  jnandibles  witti  which  the   insect  feeds  upon  the  roots       The 
full-grovra  larva  is   approxinfiately  one-half  inch  in   length 

During   the   winter  months   larvae  are  less  active  than  in  the 
wanner  months  ,     Although  most  of  the    larvae  are  found   in  the   first 
9  inches   of   soil,    specimens  have  been  found  at  a  depth  of  2U  inches. 
In  ilarch  and  April  the   larvae  come   nearest  the   surface 

Larval    Injury 

The    larvae  are  voracious  feeders  and  cause  severe   injury  to 
mny  of  the   leading  crops  of  the   Southern  States,     As   emergence  from 
the  egg  takes   place   in  tlie   summer  and   fall  when  plants  are  nearly 
mature,    the  damage  at  that  time   is   not   so   severe  as  that  caused   in 
t>ie    spring  when  plants  are   small  and  easily  killed       Plants  are  killed 
outright  or   severely  stunted  by  injury  to  roots        In  many  cases   th#* 
root!?  are  completely  severed       The  larvae  usually  feed  upon  the  outer 
tissues   of  the   roots,   but  may  burrow  into  the   tubers  or   roots  of  po- 
tatoes,   peanuts,    sugarcane,   and  other    succulent  plant--        In  heaviiy 
infested  fields  or   gardens   it  has  not  been  uncommon  for    over  50  per- 
cent of   the  stand   to   be  destroyed. 

Laj^vae  of  tiie  white   fringed  beetle   have  been  observed  to   feed 
upon  over  i^OO  species  of  plants «      Some   of   the  more  common  host  plants 
of  the   larvae  are  blackberry,    broomsedgo     cabbage,    Caesar ^s  weed 
careless-weed,   carrot     chrysanthemum,   chufa     cocklebur,    corn,   cotton, 
cowpea,    cudweed,    curled  dock,    false^indigo,    hair  grasy     Irish  potato' 
Johnson  grass,    Mexican -clover      mustard,    onion,    plantain,    peanut,    rag 
weed,    sickle-pod_,   strawberry,    sweetpotato,    tobacco,   turnip,   velvetbean, 
end  white  clover 


1/  Z     P^regrinus  l^/  Both   species. 


PUPAE 

Pupation  generally  takes   place  during   May,    June,    or  July,    de- 
pending  on  the  location  of  the   infestation  and   climatic   conditions. 
The  full-grovai  larva  foms  a  cell   in  the    soil  and   remains    in  a  quies- 
cent state  for   several    days,   after  which   it  traiisforns  to   the   pupal 
stage       The  pupa   is   approxlrrately  seven-sixteenths   of  an  inch  in   length 
and  is  immobile,    except   for  the  abdomen.     As  the   insect   is   exceedingly 
delicate  in  thif   stage,   the  slightest  pressure  may  cause  a  ruptvre  of 
the  body  wall  auo   death. 

The  pupal  5?tage  Jjaett  from  8  to  15  daye  At  the  end  of  this 
period  the  pupe.1  gkin  i?  molted ^  and  the  voung  adult  remains  in  the 
pupa.']    cell   for  se.^^ei&l  dayt   to  enable  the  body  wall  to  harden 

ADUU'S 

The  adult  vhite-fringed  beetle   is  approximately  seven  ■sixteentiie 
of  an  inch  in  length  and  about  fi-r-e  thirty-seconds   of  an  inch  across  the 
abdomen  o      The  co^oj^   is  a  dull  gray  or  br-«^wDish  gray,   with  a  lighter   band 
around    the  margins    of  the   vdng  cover?,    giving   it    its  name,   the  vi*iite> 
fringed  beetle.      Two  light  bands  are  also  found   on  the  thorax  and  headj, 
one  abo-^e  and   one  below  the  eye-      The  body  is   clothed  v/ith   fine  scales 
and   light  hairs       The  snout  is   short  and  stout ^   bearing  clubbed  anterjiae 
The  undervangs  are  rudimentary  and  the  wing   co"vers  are  fused. 

The  white- fringed  beetle   is  parthenogenetic.     Every  individual 
is  a  female  potentially  capable  of  producing   eggs  that  will  hatcl: ,     A 
single  beetle  therefore  is    th'-':.t^oti-:jaT'Ty    able  to   establish  this  insect 
in  any  territory  vJheie  conditions -are  favorable   for  existence  of  the 
species  o 

Emergence  of  beetles  from  the  ground  usually  takes  place  after 
a  rainc      The  emergence  of  adults   usually  begins   early  in  ^!ay  and  may 
continue   intermittently  until   some  time   in  Movembor,    but  the  main  ener- 
gence  usually  cccux  .^;   in  July.      The  nawly  oraerged   insect   climbs   upon  the 
nearest  plant   or  bit  of  debris  to  permit  further  hardening  of  its  body 
wall.     Frequently  clusters  of  newly  emerged  beetles  can  be  observed  on 
cotton,   cocklebur,   and  other  host  plants.     The  adults  live  for  2  or  3 
months  and  may  be  found   in  protected  locations  such  as  beneath  the 
leaves,    along  the   stems,    or  on  the   ground  beneath  the   plants.     After 
the  beetles  ha"g-e  fed  upon  leaf  tissue  for  several  days,   egg  laying  be- 
gins^  continuing  intermittently  throughout  most  of  the  adult  period.. 

The  vjtiite -fringed  beetle   can  crav/l  less  than  a  mile^  and  is 
unable  to    fly,   but  the  vajious  transportation  facilities  of  n».n  have 
enabled  it  to  gain  entrance  to  this  country  and  become  established  in 
portions  of  four   Gulf  Coast  States. 


Adult   Injury 

During   the    summer  and    fall  months  adult?  may  be   found   feeding 
upon  the   leaves   of  approidinatfiiy  \^0  species   of  host  plants,   among 
the  most  preferred  of  wluch  are  beautyberry,   beggarweed,   blackberry, 
buttomveed,   Caesatr's  weed,   cockleburj,   coffeoweedj   cottoa,   dev/berry, 
dollar=we8d,    fal.^o  indigo,    gallberry,    honeysuckle,   hoa»°y-pea,    horse- 
weedj,    kud'iSu^    lespedez-x,   maypop,   I'iexican-clovQr,    peeinut,   pitcher-pea, 
ragT/eed^    sickle-pod^    smartweed,    soybean,    and  velvetbean..     More  than 
200  beetles  ha 're  been  taken   from  a   single   cotton  plant. 

In  general    bhe  adults   lo   not  cause   severe   injury  to  vegetation, 
Ixit  damage  results  when  large  concentrations   of  beetles  attack  favoribe 
host  crops  such  as  peanuts  or  velvetbeans .     Beetles  have  not  been  ob- 
served to   feed  on  the   foliage  of  corn  when  other  food  was  available. 

EGG  3TAGE 

The  egg?  are  o^al ,   whitish,   and  a  little  more  than  one  thirty- 
saoond  of  an  i^ich  iri  lii^ngth       Ma?'s*i-^  a'^ei^aging  from  15  to  25  eggs  a:?9 
•3efftflnt''d  to  Pti^ks.     dab^n?,    ^k-  ^oil,   and  ars  usu«.lly  partially  con- 
•2«»a"'«d  hy  fji.i3=<  pa.v^-t-i  .-»I'^!3  of  (?oi  1       Eggs  d*»pnf=n  +  ed  'iu'"'' ng  w^.rm  w/eatheif 
h^.t-^h  In  a  ijtio.,^  a^ez'  ?  wAek.«  if   suf fio^ent  moi.«tu2'«=«   i^'  presents     Egge 
ha."ve  remain«»d  -t»lfthi.«   fox=  m.o'"e  than  7  montiis  whan,  kept  in  a  dry  condi- 
tion.    When  -Hhese  ^gg  m^ss'ss  were  moistened^    La.r>Tae  soon  emerged,    indi- 
cating that   smbryoni-'v  d'J^-^et. opra^nt   had  been  ■completed.     Experimental 
e-n-lden-'ie  indi-'^ate.*   that  the  a-^-e-r^ago  beetle  ras.y  lay  move  than  800  eggs 
oTrev  a  per)  od.  of  ss-^e^fal   week? 

COMPROL  AND  ERADICATION 

No  impo^tan-c  natural   anemias  of  the  "vidnite -fringed  beetle  have 
been  found.      The  insect's  ability  to   feed  upon  a  wide   range  of  host 
plants^    its  enormoxis   power  of  reproduction,   and  the  fact  that  it  spends 
the  greater  part  of  the   year  underground   complicate  the   control   of  this 
pestc 

Suppressive  and  eradicative  activities  have  been  conducted   in 
all   infested  areas  by  the   Bureau   of   Entomology  and  Plant  Quarantine, 
Uo   S.   Deparixnent  of  Agriculture^    in  cooperation  with  the  affected   States. 
Beetle   populations   have  been  effectively  reduced,    and   no   live   a.tiui+-  L«etle! 
were  found  m  1959   ^^  "the    infested  areas  at  Collins  and  Taylorsville, 
Miss    ^    Baton  Rouge  and  Lake  Arthur,    La„   and  in  two  isolated  infesta- 
tion/? near  New  Orleans,   La< 

Poisoning  with   Cal-^.iam  Arsen-xte  and  Cryolite  Dusts 

Inso'-itioiidal   dust*  *re  ot^ed    ?ffe.vbi"^ely  fo*"  reducing  beetle 
population^'   i n.  ca -innt   properties,,    parks,    commercial    properties,    road- 
sides,  and   g9>den-«        Cryo'ite  wa.?   uferi  ia  gardens  and   fi«.',ds  of  legumes 


because  it    is   relatively  nontoxic  to  rnamtoals,   and,   when  used  as  a  dust, 
rarely  causes  burning;  of   tender  foliage.      Calcium  arsenate   dust  wus 
used  as  an    insecticide  on  cotton,    and   in  waste   lands  and  woodlands   that 
were  not  accessible  to  livestock. 

Field  observations  in  dusted  areas  indicated  an  average  beetle 
mortality  of  75  percent o     Under  favorable  weather  conditions  a  90  to 
95  percent  mortality  was  not   unusual.      The  effectiveness   of  dusting 
operations  was  greatly  reduced  during  periods   of  incessant  ra^.nft.ll. 

Herbicides 

An  oil-base  herbioiie  has  proved  very  effective  in  destroying 
host  pleui-c&  and  ot>ier  vogatationc  In  additioa  to  Idie  destruction  of 
hosts,   the   spray  kills  nfiiiy  beetles  by  contac^.t. 

The  herbieide  wa.s  appli^'d  to  railroad  yards,   com-nercial   proper- 
ties,  vacant  city  lots,  and  othae  properties  from  which  nAiite-fringed 
beetles  might  be  sp:f^ead.     This  nraterial  was  also  applied  in  woodland 
and  abandoned  land  that  might  otherwise  sei've  as  a  reservoir  for  beetle 
populations.      Inse.'sticidal  dusts  were  applied  around  sprayed  areas  to 
kill  beetles  that  migrated  from  them  in  search  of  food. 

Clean   Cultivation 

?Jlany  fanas   were  v/ithdra-'Aoa   from  cultivation  because  of  severe 
injury  caused  by  vMte-f ringed  beetle   larvae 0      These  farms  were  turned 
over  to  the   Bureau  of  Entomology  and   Plant  Quarantine  for  clean  culti- 
vation.     By  disking  the   land  5  to   7  times  during  the   emergence   season, 
many  host  plants   of  the  beetle  were  destroyed,    and   newly  emerged  adults 
were  exposed  to  death  by  starvation  or   by  exposure  to  the   direct  rays  of 
the  sun.      Since  white-fringed  beetles  are  unable  to  deposit  viable   eggs 
before  obtaining  food,   they  are  forced  to  migrate  in  search  of  host  vego- 
tationc     Beetles  reaching  the  margins  of  the  clean  cultivated  fields  are 
poisoned  by  feeding  upon  dusted  foliage  around  the  fields. 

Clean  eultiwitaoa  has  be^oa  found  th®  most  successful  method  of 
combating  the  T«iiite-f ringed  beetle.     In  one  yeay  larval   populations  can 
be  reduc»5d  to  extjfeai^ly  snail  nva%hQt'&  by  this  m»?tJiod. 

Pumigant* 

iTumigation  has  pro^^ed  ^mwy  ©ffesti-ve  in  killing  ldTv&,e  and 
pupae  in  the  soil.     On  astiounfc  of  its  high  cost,  howa^or,   tlie  use  of 
tills  n»thod  of  control  1*  ftonfiaed  to  ??ma"»l   infe&tations  whwa  it   is  neo«8= 
sary  to  treat  only  a  iSmfteo  *mattnt  of  laxido     Sino*  the   fumigation  of  the 
infested  areas  at  Collins  and  T^lerstrill©,  Mat^So,  no  tiute -Iring.' i  baotlds 
have  been  foutrl   th«'':^e  in  any  st^ge  of  «ie^e.l  ©pm^^'nt  <, 


SCOr      NG  TO   l;XATE  INFESTATIONS 
Inspection  for    Larvae 

During  the  winter  and    .«?pring,   ^-^en  very  few  adults  are   present, 
inspection  for   larvae  is   the    only  ncthcxl   for    finding  vAi it e- fringed 
beetle  infestations. 

Vftien  the  roots  of  p.Xant^  *xre  attacked  by  larvae,   vdltiag  or 
death  of  the  plant 3  usually  results.      In  hea^r^  r.y  infested   fields   larvae 
can  be  found  around  th«  roots  of  the  wil+.«d,  plants^    th.i?  ^sonaition  be- 
ing pa' tloula^Xy  not^^-eable  in  fields  o^  eo^1:^n,   r^orn,   or  peanuts  or  in 
area.?!  grm,vn  up  to  Mexi^an-cTo^'-er  or  co/'.lk-lnH?''        It  i?  not   necessary  to 
d3g  a  large  amou'it  of  ea-^th  to  find  speeitijens,   as  the  larvae  will  usual- 
ly be  ^ound.  upon  the  root  itself  or    in  ^Iosa  p^-or^-nity 

Lav^-«fae  art*  rau«t-    likely  to  be  found   around   t.}ie   root?  of   fa^^o'^ite 
host  plant!?,  of  the  adu'.t  wh«v-B  egg  laying  iwa?   .:-.on.^-entr*».ted  during  the 
pv^e^ndiig  yoa^-     A   list  of  these  pl«ixts  is   givpn   in  the  dis'^.ussion  of 
adult   iniu*^y. 

As   larvae  ^re  pe:-:=i3hable  they  shou.i.d  be  put  in  vials   of  75  per- 
cent al-^,ohol   soon  «ft.ey   they  %.re  foury?  ,      V^hen   thefe  m*sterials  are  not 
im-nerliotoiy  avaiiab.ie,    pa+^  fon**   *5A.rtb   171  the  ^^iontj?.^  nev-  with  the    speci-- 
mens  unto  1    pre ser-^-,  ic;   fiuiri    nnti  be  nV,tflT  n*»d        ^Ho.ls   of   spe-^imens   shouM 
be   shipped  in  mailing  tube«   or   .suitable  c«,rtons  to  protect  them    f»°om 
dania(--o   in  the  maiV^,,      mVjT-R  NO  r.0NDIT10Nr>   SFIOULD  LIVE  SPKCI'JffiNS  BS  SUB- 
MITTED,   B3CAU3E  INFrioTATIONS   MIGHT  BE  SPREAD  IF  .TIIESE  SPECIMENS  j»ERE 
LOST,    'complete  field   notes,    including  host  plant,    exact  location  where 
found,   city  or  town,    State,   date,  and  name  and  address  of  the  collector, 
should  a^'^.coipany  aJ.l    specimens „ 

Inspection  for   Adults 

V^h'te-fringed  beetle  adults  have  been  fouiil   in  cultivated  fields, 
rall'-oHd  yard.",   dock  prope.Hi^ies,   railway  or  highway  embankments,   wood- 
lands,   nu^se^^ies,    :-onOTe:^cn.al    pvopertiea^^   ■we.ste  areae,    and   residential 
3e::!tinn?,    being  most  nun^rou"*  on  well --drained  cultivated   land.      In  all 
the.'^e  lortations  th«  adults  are  mnrjt  nunei^ous  on  favorite  ho?t  plant?  or 
in  thAi*    immediate   a-ii?inity.     Highway  inter«v<j  ition.'* ,    inte»^sections  of 
highway?'  mth  rai  1:( o«i.d»? .    fen-^e  ^ows  ,^   culvert.^s  ^   and    jr^cant  lots  often 
ha^re  heavy  gr  owthi*    of  bla'-^kbe.-:-vl''»s^    ragw^Arl^    co■^•klebu>^    bitte»^»/eed, 
coff^^ow^od^   and   othe;<^  hot  pia.nt*"r      On  fami  proper  tie  a  beetles  a^fa  usual- 
ly raoflt  numerous   on  peanut p,    sotton,   v«lvetb«ans^   cookleburs,   and    other 
host  plants., 

Beetle*  'Sftritm  to  pv:ftf'»i'-  the  tI»ta^''?l   lai^ivegi  t'-»   th^  tender  buds. 
Most  of  th«   feeding  tak'^-f*  pla'^^*  in  daylight., 


The  feeding  signs   of   the   ^^h it©- fringed  beetle  are  easily  distin- 
guished from  injuries   caused   by  some  insects »    but  cannot  be  distinguished 
from  signs  made  by  other  booties    \vhich  feed   from  the   outer   margin  of  the 
leaves.      Lock  for    semj. circular  cuts  made  in  the  margin  of   the   leaf  and  dis- 
regard  leaf  punctures,    leaf  mines,    and  other   injuries   in  v.iiich  the    leaf  mar- 
gin is   not   cut.      The  vhite-fringed  beetle  adult  clings  to  the   leaf  margin 
and  removes  a  crescent    of  leaf  material,   working   from  tiie  margin  toivara   liio 
n.lu.rlb.      Tiach  tiirie   a  csiesoent   of  leaf  tissue    1.5   r amoved  tiie  half  moon  area 
ill  tJie   leaf   iu    onla/god       Additional   aros   of  iriatsrial   are  taken  out  until  a 
largj  vein  or  mjdiib  is  reached,    or  until   fewain^;;   has  b-.^on    ^o;ri;)j.ct'.\i        I.'i 
Figure   1-A,   a  close-up  of  the   feeding   sign^    note  that  vtx-i  l-.   tiie   oute;    portion 
of  the  injury  i.s    smooth,    the   inner   portion  lias  a  .serrated   -.dgo.      On  so^t    leaf 
tissue  the  serrations  are   rjinooth,    but  on  tough  tissue  the  dentation  is   rough. 


igur'j 


sveraly  da^iaged  peanut    leaf. 


^mooih  poriion 
^^^3er rated  portion 


Figure  1.  •  ■   vJhib3-f''.rTigerl  beetle   mjur-y  to   peanut    foiiage. 

Clo?^e  mspeofciou  of   host  planT:s   is   ne;3e33ary  in  order  to   f3.nd   feed- 
ing  signs,   yjhere  populations   are  "'.ight.      A  magnifyirig   glass  inay  be  used  to 
det^tot  v/hethev    or   not  the   feeding   signs  ar-s  fresh,    fo""  the   o-d   signs  will 
shov/  a   slight  iisooloratioxi.      If  the    signs  are  fresh,    the   beetles  v)Ei.)j  usual- 
ly be  found   on  tl-ie   urder   side  of  the   leaves,    on  the    steTis,    or  on  the  ground 
close  to  the    plants      Often  the   insects  will  drop  from  the   plant  viien  dis- 
turbed and    feign  death,    so  they  are  difficult  to  detect. 


Beetles  submitted   for   ic  o  vbification  should  be  killed  in  a   cyanide 
bottle  or   placed  in  75  percent  alcohol.      Living   specimens   cannot  be  sent 
through  the  mails   without   special  author! zati on  =      Since  the  escape   of  a 
single  beotle  can  start  a   new  infestation,    it  is   important  that   all   speci- 
"lons  bo  killed  before  they  are  tr.ansported   from  an  infested  area,      opecimons 
should    not   be  shipped  in  envelopes ,    or  other  flimsy  containers,   but   should 


be  carefully  packed  in  mailing 
the  mails  c 


tubes  or  cartons  that  will   not   be  dama-'ed   in 


Please  report  findings  of   insects  resembling  the  white-fringed  beetle 
to  your  county  agent  or  State  entomologist,    or  to   ViJii te-Fringed   Beetle   Control 
Post   .ffico  130x939,    Gulfport,   Miss.      In  submitting   specimens,    furnish  infor- 


mation inci-ading  the   date,    location  of  infested  property 
or  tovm,    State,   and  name   and  address   of  the  collector. 


host  plant,    city 


Digitized  by  the  Internet  Archive 
in  2013 


http://archive.org/details/whitefringedbeetOOunit_0 


DESCRIPTIOW  OF  THH  DIFFERENT  STAGES 

A.  Egg  rTB.33   or  t}ie  "^vhite-f ^'ingod  beetle.    Pantomo^'us   leuoolonia 
Egf;;>   'J-'"-  doposit'ejd    la  nasjins   of  a  few  to  60  or    more   o"n""~ 
stiok:^^   deb«"is,    or    soil,. and    are  usually  co^e  od  with   fin 
partioles   of  soil        /Approximately  800  eggs  are  laid 

B.  The    Ja  1  iiH  v^ihon   fa  (.1 -grov/n  is  uppr-0  3aniia.t:e:y  one-half   xnah. 

in  lengi:a       The  body  is   yellowish  white,   with    snui'.!,    yellow- 
ish brown  head^    fleshy,   more  or  less   ;5urved.    Legless,   and 
sparsely   3ove:-ol  with  Ixair  . 

C:      The   pup'j.  IS  approziinatsly  seven- sixteenths  inch   in  lengthy 
and  whax   first  formed  is  white       Parts  of  the  body  and   legs 
darken  s.xvevha.t  bePoi'e   tr-ansfoniB-tion. 


D.      The    aduii;   is  appi-oJCiaately  one-half  inch   m  length   and  about 
one  -sixth   of  an  inch  in  width  across  the  abdomen       The   oo'.or 
is  brownish  gray  to   gray  with  a  light e>    band  along   the   margins 
of  the  wii-^   coTT-ors        The   body  is   densely  covered  with  palfl 
hairs,   which    are  esiXJcially  long   on  the  wing  covors  .      The  wings 
are   fused  together,   and  the  adults  are  incapable   of   flight. 
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TYPICAL  BLACKBERRY  FOLIAGE 

SHOWING   ADULT  INJURY 
BY  THE  WHITE -FRINGED  BEETLE 


TYPICAL  BEGGARWEED  FOLIAGE 

SHOWING  ADULT    INJURY 
BY  THE  WHITZ-FRINGEO   BEETLE 


TYPICAL  PEANUT    FOLIAGE 

SHOWING  ADULT  INJURY 
BY    THE  WHITE-  FRINGEOREETLE 
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CORNFIELD  HKAVILY  DAMAGED  BY  WHITE  FRINGED  BEETLE  LARVAE 


LARVAL  INJURY  TO  IRISH  POTATOES 
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